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• Aims	  of	  the	  Paper:	  
	  

• Assessing	   cross-‐country	   and	   1me	  
ser ies	   empir ica l	   ev idence	   the	  
hypothesis	   that	   the	   elas1ci1es	   of	   the	  
balance	   of	   payments	   constrained	  
growth	  model	  are	  endogenous;	  

•  Introducing	   the	   level	   of	   the	   real	  
exchange	   rate	   as	  one	  of	   the	  elements	  
that	  explain	  growth.	  

	  



Canonical	  Model:	  Thirlwall’s	  Law	  
•  Thirlwall’s	   (1979):	   country’s	   maximum	   sustainable	   growth	  

rate	   is	   given	   by	   the	   equa1on	   that	   defines	   the	   growth	   rate	  
compa1ble	  with	  balance	  of	  payments	  equilibrium	  

•  	  	  	  	  	  	  	  is	  the	  growth	  rate	  of	  exports;	  
	  

•  	  	  	  	  	  	  	  	  is	  the	  income	  elas1city	  of	  the	  demand	  for	  imports;	  
	  

•  	  	  	  	  	  	  	  is	  the	  income	  elas1city	  of	  the	  demand	  for	  exports;	  
	  

•  	  	  	  	  	  	  	  is	  the	  growth	  rate	  of	  world	  income.	  



•  McCombie	   (2011)	   and	   the	   ra1onality	   behind	  
this	  “law”:	  

	  

No	  country	  can	  grow	  faster	  than	  the	  
rate	   compa1ble	   with	   balance	   of	  
payments	   equilibrium	   for	   long	  
periods	   of	   1me	   or	   its	   foreign	   debt	  
would	  rise	  to	  such	  a	  level	  that	  would	  
cause	   l o s s	   o f	   i n te rna1ona l	  
confidence,	   a	   decrease	   in	   the	  
capacity	   of	   acquiring	   foreign	   credit,	  
and	  a	  currency	  crisis.	  
	  



Growth	  Models	  and	  Endogenous	  	  Elas0ci0es	  

•  Based	  on	  Thirlwall’s	  original	  approach,	  some	  authors	  propose	  
solu1ons	   for	   making	   the	   income	   elas1ci1es	   endogenous	  
under	  the	  Kaldorian	  framework.	  
–  McCombie	  and	  Roberts	  (2002);	  Missio	  and	  Jayme	  Jr.	  (2012)	  
	  

•  In	   the	   Thirwall’s	   canonical	   model	   country’s	   sustainable	  
growth	  rate	  is	  given	  by	  the	  product	  of	  the	  ra1o	  of	  its	  income	  
elas1ci1es	  and	  the	  growth	  rate	  of	  world	  income,	  without	  the	  
need	  of	  assuming	  that	  these	  elas0ci0es	  are	  exogenous.	  

	  

•  Income	   elas1ci1es	   of	   demand	   of	   the	   countries	   would	   be	  
largely	  determined	  by	  natural	  resource	  endowments	  and	  the	  
characteris1cs	  of	  the	  goods	  they	  produce	  
–  Engel’s	  Law	  (primary	  goods	  )	  and	  Thirlwall	  (industrial	  products	  )	  



Growth	  Models	  and	  Endogenous	  	  Elas0ci0es	  

•  Different	  way	  of	  making	  the	  elas1ci1es	  endogenous,	  
which	  furthermore	  allows	  for	  a	  structural	  analysis	  of	  
their	  changes	  

	  

–  Araújo	  and	  Lima	  (2007)	  -‐	  expanding	  Thirlwall’s	  model	  to	  a	  
mul1-‐sectoral	  approach;	  

	  

– McCombie	   and	   Roberts	   (2002)	   -‐	   a	   balance	   of	   payments	  
constraint	  model	  with	  hysteresis	  in	  the	  elas1ci1es;	  

	  

– Missio	  and	  Jayme	  Jr.	  (2012)	  -‐	  the	  rela1onship	  between	  the	  
exchange	   rate,	   structural	   heterogeneity	   and	   the	   income	  
elas1ci1es	   of	   the	   demand	   for	   exports	   and	   imports	   in	  
developing	  economies.	  



Tes0ng	  the	  hypothesis	  of	  endogenous	  
elas0ci0es	  and	  the	  role	  of	  	  the	  real	  

exchange	  rate	  in	  a	  balance	  of	  
payments	  contrained	  model	  



Es0ma0on	  Strategies	  
1.  Vector	   Auto	   Regression	   and	   Auto	  

regressive	  distribu1ve	  Lag	  to	  es1mate	  the	  
ra1o	  of	   income	  elas1ci1es	  of	  the	  demand	  
for	  Exports	  and	  Imports	  for	  38	  countries;	  

2.  Cross-‐country	   regression	   of	   the	   average	  
rela1ve	  growth	  rate	  of	  output	  against	  the	  
previously	   es1mated	   ra1o	   to	   test	   the	  
endogeneity;	  

3.  Countries	   used	   in	   Blecker	   and	   Razmi	  
(2008):	  38	  countries.	  



Es0ma0on	  Strategies	  
	  

ü Du r b i n -‐Wu -‐H a u sman	   ( DWH )	   –	  
endogeneity	   test	   with	   instrumental	  
variable:	  	  

ü share	   of	   technology-‐intensive	   sectors	   in	  
a	  country’s	  total	  exports	  

ü 	  the	  level	  of	  Real	  Exchange	  Rate	  
	  



Es0ma0on	  Strategies	  
	  

	  

ü es1mated	  using	  Lall	  (2001)’s	  methodology	  -‐	  output	  into	  
primary	   products	   (PP),	   resource	   based	   manufactures	  
(RB),	   low	   technology	   manufactures	   (LT),	   medium	  
technology	   manufactures	   (MT)	   and	   high	   technology	  
manufactures	  (HT);	  

ü MT	  and	  HT	  manufactures	   into	  a	  high	  technology	  sector	  
(HT)	  and	  RB	  and	  LT	  manufactures	  into	  a	  low	  technology	  
one	  (LT),	  leaving	  primary	  products	  in	  a	  category	  of	  their	  
own;	  

ü grouping	   the	   medium	   and	   high	   technology	  
manufactures	   into	   a	   single	   sector	   based	   on	   the	  
average	  2004-‐2010	  value.	  



Aggregate	  es0ma0ons	  of	  the	  	  elas0ci0es	  of	  
foreign	  trade	  

•  Considering	   Thirlwall’s	   Law	   equilibrium	  
equa1on	  we	  get	  the	  following	  testable	  model:	  

•  	   	   	   	   	   	  is	  the	  ra1o	  between	  na1onal	  income	  and	  
world	  income;	  

	  

•  	  	  	  	  	  	  is	  the	  ra1o	  of	  the	  income	  elas1ci1es	  of	  the	  
demand	  for	  exports	  and	  imports.	  



Aggregate	  es0ma0ons	  of	  the	  	  elas0ci0es	  of	  
foreign	  trade	  

•  For	  the	  simplest	  version	  of	  Thilrwall’s	  Law	  to	  be	  
valid,	  	  	  	  	  must	  equal	  1	  (VEC	  and	  ADL	  models);	  

	  

•  For	  the	  endogeneity	  hypothesis	  to	  be	  valid,	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
must	  be	  endogenous	   in	   this	   equa1on	   (Panel	   cross	  
country)	  



Table	  1:	  Es0ma0on	  of	  the	  elas0ci0es	  	  



Table	  1:	  Es0ma0on	  of	  the	  elas0ci0es	  



Table	  1:	  Es0ma0on	  of	  the	  elas0ci0es	  



• The	   coefficients	   have	   the	  
e xpec ted	   s i gn	   and	   a r e	  
s i gn ificant	   a t	   5%:	   F i r s t	  
e v i d e n c e	   i n	   f a v o u r	   o f	  
Thirlwall’s	  Law	  

	  



Tes0ng	  the	  Instrumental	  Variables	  

•  Hypothesis:	  the	  ra1o	  of	  elas1ci1es	  is	  
endogenous;	  

	  

•  Durbin-‐Wu-‐Hausman	  (DWH)	  test:	  
	  
	  

– The	  Durbin-‐Wu-‐Hausman	  (DWH)	  test	  is	  a	  more	  
robust	  version	  of	  the	  Hausman	  test,	  for	  it	  uses	  the	  
device	  of	  augmented	  regressors	  (Davidson,	  2000).	  



The	  Share	  of	  	  High	  Technology	  
Manufactures	  in	  Foreign	  Trade	  
Industrializa1on	  deepens	  (and	  the	  share	  
of	   technology-‐intensive	   sectors	   in	   the	  
economy	   increases)	   →	   elas1ci1es	   of	  
exports	   and	   imports	   change	  →	   impacts	  
the	  growth	  rate	  of	  output	  →	  produc1ve	  
structure	  dynamic	  →	   cumula1veness	   of	  
short-‐term	  effects	  on	  the	  economy	  	  (can	  
change	  long-‐term	  pagerns).	  



The	  Share	  of	  	  High	  Technology	  
Manufactures	  in	  Foreign	  Trade	  

•  The	   greater	   the	   share	   of	   high	  
technology	   manufactures	   in	   the	  
economy,	   the	   greater	   will	   be	   the	  
income	   elas1city	   of	   the	   demand	   for	  
exports	  (which	  relaxes	  the	  balance	  of	  
payments	   constraint,	   increasing	   the	  
ra1o	  of	  the	  elas1ci1es).	  



The	  Level	  of	  the	  Real	  Exchange	  Rate	  	  

•  Use	  of	   the	   level	   of	   the	   real	   exchange	   rate	   as	  
an	  instrument	  for	  the	  ra1o	  of	  the	  elas1ci1es	  

	  

Ø Balassa-‐Samuelson	  efect;	  
Ø Rodrik	   (2007)	   and	   Sampaio	   and	   Gala	   (2008)	  
evidences;	  

Ø Ferrari	   et	   al.	   (2010),	   Silveira	   (2011);	   Missio	   and	  
Jayme	   Jr.	   (2012)	   discussions	   regarding	   the	  
endogeneity	  of	  the	  trade	  elas1ci1es	  in	  a	  Balance-‐
of-‐payments	  contrained	  growth	  framework	  



The	  Real	  Exchange	  Rate	  	  
•  Affects	   the	   ra1o	   of	   the	   elas1ci1es	   →	  
increasing	  the	  gains	  from	  the	  sale	  of	  tradable	  
goods,	   profit	   margins	   and	   investment	   →	  
diversifica1on	   of	   the	   investments	   and	  
products	  of	  sectors	   that	  operate	   in	   the	  world	  
market;	  

•  Spurs	   technological	   development	   →	   benefits	  
to	   funding	   and	   credit	  →	   s1mula1ng	   research	  
and	  innova1on;	  



The	  Real	  Exchange	  Rate	  
•  Technological	   progress	   in	   developing	  
countries	   depends	   on	   companies	   having	  
available	  funds;	  

	  

•  The	  real	  exchange	  rate	  plays	  a	  subsidiary	  role	  
in	   the	   long-‐term	   growth	   of	   the	   economies,	  
par1cularly	  developing	  ones	  

	  

– Elas1ci1es	   →	   relax	   the	   balance	   of	   payments	  
constraint	  →	  spur	  economic	  growth	  

–  It	   is	   not	   a	   price	   compe11veness-‐induced	  
improvement	  in	  trade	  



Es0ma0ons	  and	  the	  Endogeneity	  Test:	  an	  
Overiden0fied	  Model	  
•  The	  first	  stage	  presents	  the	  	  (DWH)	  test	  of	  the	  
instruments	   against	   the	   “poten1ally”	  
endogenous	  variable	  trade	  elas1ci1es	  	  	  	  	  

	  

•  It	  is	  thus	  defined:	  	  

•  	  	  	  	  is	  the	  ra1o	  of	  the	  income	  elas1ci1es;	  
	  

•  	  	  	  	  is	  the	  share	  of	  high-‐technology	  manufactured	  goods	  in	  total	  
exports;	  

	  

•  	  	  	  	  is	  the	  level	  of	  the	  real	  exchange	  rate.	  



Es0ma0ons	  and	  the	  Endogeneity	  Test:	  an	  
Overiden0fied	  Model	  
•  It	  defines	  an	  overiden1fied	  model	  with	  two	  instruments:	  

1)	  the	  share	  of	  high-‐technology	  manufactured	  goods;	  
2)	  the	  level	  of	  the	  real	  exchange	  rate.	  

	  

•  The	  advantage	  of	  an	  overiden1fied	  model	  is	  that	  it	  allows	  for	  
tes1ng	  overiden1fying	  restric1ons,	  whereby	  one	  can	  test	  the	  
validity	   of	   overiden1fied	   instruments	   via	   a	   GMM	  es1ma1on	  
of	  the	  parameters.	  	  

	  

•  The	  endogeneity	   test	   for	   the	   ra1o	  of	   the	  elas1ci1es	   is	  made	  
on	  the	  structural	  equa1on	  	  (already	  defined):	  	  



Es0ma0ons	  and	  the	  Endogeneity	  Test:	  an	  
Overiden0fied	  Model	  
•  We	  decided	  for	  a	  model	  without	  the	  constant	  term,	  
for	   if	  we	   include	   the	   lager	   it	  would	   no	   longer	   be	   a	  
test	  for	  Thirlwall’s	  Law.	  

•  Cameron	   and	   Trivedi	   (2009):	   when	   there	   are	   more	  
instruments	   than	   regressors	   (an	   overiden1fied	  
scenario)	   the	  most	  efficient	  es1mators	  are	   the	  2SLS	  
and	  GMM.	  

–  However,	   in	   an	   overiden1fied	   model,	   2SLS	   and	   GMM	  
es1mators	  can	  lead	  to	  different	  results.	  

	  

–  The	   2SLS	   es1mator	   is	  more	   efficient	   if	   the	   errors	   	   	   	   are	  
independent	  and	  homoskedas1c.	  	  



Es0ma0ons	  and	  the	  Endogeneity	  Test:	  an	  
Overiden0fied	  Model	  



Es0ma0ons	  and	  the	  Endogeneity	  Test:	  an	  
Overiden0fied	  Model	  

•  The	  results	  for	  the	  first	  stage	  of	  the	  es1ma1on	  
(which	  only	  make	  sense	  for	  a	  model	  es1mated	  
by	  2SLS):	  

	  

–  the	  GMM	  es1mator	  has	  the	  same	  result	  for	  the	  
first	  stage;	  

–  indicates	  that	  the	  instruments	  are	  significant	  in	  
determining	  the	  endogeneity	  of	  the	  tested	  
variable;	  

– both	  intrumental	  variables	  are	  significant	  at	  1%.	  



Es0ma0ons	  and	  the	  Endogeneity	  Test:	  an	  
Overiden0fied	  Model	  



Es0ma0ons	  and	  the	  Endogeneity	  Test:	  an	  
Overiden0fied	  Model	  
•  The	  results:	  
	  

–  the	  ra1o	  of	  the	  elas1ci1es	  is	  significant	  in	  determining	  the	  
growth	  rate;	  

	  

–  the	  Wald	  test	  on	  restric1ons	  rejects	  the	  null	  hypothesis;	  	  
	  

–  10%	   significance	   level	   for	   the	   models	   with	   adjusted	  
residuals	   and	   at	   5%	   for	   the	   model	   with	   unadjusted	  
residuals,	  against	  Thirlwall’s	  (1979)	  simplest	  model;	  

	  

–  there	  might	  be	  other	  determinants	  in	  the	  canonical	  model,	  	  
such	   as	   the	   possibility	   of	   capital	   flows	   (Thirlwall	   and	  
Hussein,	  1982);	  

	  

–  the	  overiden1fying	   restric1ons	   test	  do	  not	   reject	   the	  null	  
hypothesis	  that	  all	  instruments	  are	  valid.	  



Es0ma0ons	  and	  the	  Endogeneity	  Test:	  an	  
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Es0ma0ons	  and	  the	  Endogeneity	  Test:	  an	  
Overiden0fied	  Model	  
•  The	   test	   indicates	   that,	   for	   an	   overiden1fied	  
model	   with	   two	   instruments	   (the	   share	   of	  
high-‐technology	  manufactured	  goods	  and	  the	  
real	  exchange	  rate):	  

	  

–  the	  hypothesis	   that	   the	   ra1o	  of	   the	  elas1ci1es	   is	  
an	   exogenous	   determinant	   of	   rela1ve	   growth	  
cannot	  be	  rejected.	  

	  

– This	   is	   another	   empirical	   evidence	   in	   favour	   of	  
Thirlwall’s	  Law.	  	  



Conclusions	  	  
•  Although	   balance	   of	   payments	   constrained	  
growth	  models	   in	   their	   simplest	   version	   is	   an	  
important	  result,	  this	  work	  finds	  evidence	  that	  
the	   level	   of	   the	   real	   exchange	   rate	   is	   a	  
significant	   and	   can	   determine	   the	   income	  
elas1ci1es;	  

	  

•  The	   endogeneity	   tests	   support	   the	   simple	  
version	  of	  Thirlwall’s	  law.	  



Conclusions	  
•  The	  endogeneity	  of	  the	  elas1ci1es	  
	  

– do	  not	  reject	  the	  hypothesis	  that	  the	  ra1o	  of	  the	  
elas1ci1es	  is	  exogenous;	  

– support	  Thirwall’s	  model;	  
–  the	   author’s	   canonical	  model	   is	   not	   sufficient	   to	  
explain	   the	   growth	   of	   the	   analysed	   countries	   –	  
sugges1ng	   other	   variables,	   such	   as	   capital	   flows	  
(Thirwall	   and	   Hussain,1982)	   and	   foreign	   debt	  
(Moreno-‐Brid,	  1998);	  

	  

•  The	   real	   exchange	   rate	   is	   one	   of	   the	  
determinants	  of	  income	  elas1city.	  


